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Manufacturers’ inventory and Sales Expectations

A Progress Report on a New Survey

IN THE fall of 1957, alter
i decads of auccessiul axperi-
ance with the survey of
businessmen’s plant  and
eqguipment expenditore antic-
ipations, this Office initinted
ah exploratory survey of
monufnefrers’  soles  and
inventoly expectations. A
major purpoge was to deter-
mine whether the survay
approach, based on bozinags-
mon's  axpectatione, ecould
yield rensonnbly accurate
ghort-run [orecasts of changes
in inventories. In addition,
it was falt thai the survey
might shed moe light on the
hehavior of inventories ond the role of
expectations over the bnsiness oyels,

Since thot time 11 surveys have basn
eondueted in which anticipations can
be compored with actual experience.
This mticle deseribes what has been
undertaken and tentatively evaluanies
the results to date, with nitention
focused on the overall totpls. 'The
appronch and results should be viewad
as prelimingry since the time period
encompassed by the surveys B very
short, and was affected hy the 1859
steel alrike.

It was realized thnt the problem of
ohiaining reszonably relisble projec-
tions of inventories wos o difficult one,
Zhort-run sales expectations ond de-
partures from them play on Lmportant
role in inventary shifts; but as has
been {requently pointed out in connse-
tion with the annual investmeni and
snles surveys, businesamen Lhave only
limited eonirol over the coursa of their
anles, Moreover, compargtively small
tolerances are required for the antici-
patioms.  With manufacturers’ inven-
tories ovound £65 billion, each oune-
percent change during & quarter, for ex-
araple, i the equivalont of & change of
more than $2 billion at an annual vate.

1 the fail of L1957,

E In the Iatest survey of monnfoctiets' inventory mnd salvy §
H ecxpectalions, businessinen Lave projestecd a szosonally adjusted §
¥ inersasn of $1 billion (5.5 billion betote correction for understnte-
ment), In the book vaiue of their stoaks durlng the third quarter, §
witl durnble goods @ndustefes aseaunting for shoat tevo-thirds §
af the advance, Monunfnsturges' storks were redused by 34§
Rillion during the Grab guorter and wore about wnelonged in the §
4 aocond. ]
i Muonufaetarem axpoct Lheir salee o jneropss 4 pareont in the

g tlurd gueriet, extending bhe rieg thot begro earlier in tho year.
d A rise i3 antivipated by both dorable and nendurable goods
i prodacers.
Monufnoburers hwlding sbout cne-fifth of the value of nven-
toriex eharactarized theic gtoeks 45 high ot the start of the sesond
quarker, & retio whioh ia bower than the average repoted sinee

Summary

The record of invantoty anticipations,
84 initinlly reparted, whether quarcerly
or seminnnually, has generally nai beet
eatisfactory, displaying o bosic under-
stptement. However, f{avorable re-
sult2 have been obbained thus far by
corvecting the reported inventory oxe
pectations” for the spparent bies,
through the vse of supplementary in-
formation. The added informution
pertaing to datn roported in the swvey
o1 the condition of inventorics relativa
t¢ sales nnd unfiled orders. The
nmount of the corvection varies over
the inventory cycle—suggestineg ap-
preciable additions to the anlicipation
when stockas nre relatively low, and
downward ndjustments when stocks
ara relotively very high,

Al the present time it is intended to
publish sensonally adjusied swrvoy re-
sults quorterly both on the reported
and corected Dbesis. It should he
amphasized, bowever, that odditionnl
obsorvations are nocessary for o moras
conclusive dabarmination of the nesd
for, and the form of, corvection factors
for systematic tendoncies in invontory
anticipntions,

_ Ainwat all the remainder viewed stocks o
f nbout ¥ight relative Lo salos and unflled grders.

The sample end the
qreaationnaire

The businessmen’s projec-
tions presented here, which
are tied to the regularly pub-
lished Departmont of Com-
marce montlly date on sales
and invantories (Industry Sar-
voy), are bazad on o snmple
of about 1250 to 1400 manug-
facturing corporations, whose
inventories nccount for over
55 percent of the value of nll
manulnoturers’  inventories.
The sunple consists of most
manufrciuring companies
with assets of $10,000,000 or
mara, and £ small eampls of
firme under that size, :

The first thrae surveys were run on &
g-month bazis. The ficst survey, for
example, which wae sent out in late
October 1957, asled companies to
report their netual inventory book
Telues on September 30, 1957 and the
value of inventories that they ex-
pecied to hold on Mareh 31, 1953
Actunl snies wore requested for the
third quneter of 1957, and expected
snles for the first quarter of 1958 In
nddition, ench company was requested
t0 charncterize it total inventories on
Beptember 30, 1957—in view of ils
t0tal 2ales and unfilled orders position—
248 ‘'high,” “about right,” or “low®

Stoarting with the fourth survey, in
the spring of 1980, queations por-
toining to quarterly anticipationg weee
added to the schedule. At this time
compenies raported acteal March 30,
1959 invonbories, and expeeted inven-
tories on Juns 3G and Seplember 30 of
the snme yonr; comparible quartedy
sales figures wore nlso piven. Thus
like the plint and equipment survey
we now obtain for 4 given quarter,
from sucorssive survoys reported at
d-monil intervals, a first anticipation,
8 socond antbicipation angd an nctual.
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Sales Anticipation

Bocause of tha central role playoed by
ithe soles forocast in companies’ futirs
aperating plans, attention is focused
initially on the realization of zules nntic-
ipations. The fist chort presenis o
compnrison of ansicipated changes in
salez with actunl changes, seasonally
adjusted, for oll monufecturing fims
combined. The top panel refers to
changes {rom Lhe most recent actual
ealendar quirter, at the time the antici-
palions are reportad, to the nexé quar-
gar. The bottom panel vefers te chonges
over o §-month period. Table 1 gives
correspending datn including averages
of actual nnd anticipated chonges and
devintions.!  All seasonnl sdjustments
of sales {and inventories) were made by
this Oifice.

The main points brought ovt by the
chart and table are these: (1} Mensured
by siza of percent deviation disrcgnrd-
ing signs the onc-quarter anticipations
show & betler record than the B-month,
as might bo expected, (2} Misses in
direction of change hnve occurred
twice with the one-quarter forecnat and
almost hialf the thne with the §-month
projections,  Aside from the lotter part
of 1339, when the stad strike was in
offect, the misses are associnied with
the roccession periods. (3) In most
instances actual snles have fallen shovt
of epectations, although this phe-
nomenon may refloct the time period
coverad,

Thers has never been a projestion of
an overall sales decrense over a &-month
period, though this i3 nob true of the
shorter anticipations. Conceivably
this reflects o bias in the sales expectn-
tion=—an unwillingness by businessmen
to report n deteriorating sales outloolt
for n peviod s long 86 5 helf-year at the
onset of Lhe reccesion.  However, given
the brevity of the postwor recessians
and the lag between the availability of
daia and nefwal evonts, the axislbence
of such & bins is not sonclusive.

First and second anticipations
compared

Starting with the ihird quarter of
1959 we ¢on compare firsé nnd second
anticipations of aales with actual For
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cight successive quarters, The vecord
of the first anticipation iz not good,
Note, however, that the ascond anlici-
pation, given the fisst, always moves
tonrard Lhe nebual and is always superior
to the first. The dala are ehown below
in terms of seasonally adjusted percent
changes from the preceding quartar:
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Inventory Anticipations

An exnminntion of the reporiad in-
ventory anticipations reveals that
fraquently these projections hove sp-
peared to be understating sizably the
amount of inventory change or aven
moving in the wiong direction from the
movement shown by the actual monthly
figures available nt the Wme of the fore-
cast.  With two exceptions the level of
nctunl inventories haa atways exceeded
the nnlicipabed volues. On the avernge
netunl stoclks have exceeded anticipated
stocks by 2.1 percent for the 6-month
prajections and by 1.7 percent for tho
ohe-juarier projections. '

The one-quavter forccast wns ndded
to the survey on the pssumplion that
the ncourncy of the projections would
improve ns the time span was shortened,
This twrned out t¢ be the case with
snles, but not with inventories.

First vy, second inventory anticipa=
tiona

A comparison of first and sacond
antizipations with actunl since the third
quarter of 19388 indicates that tha
gzeond snticipation, although submitted
3 monihs after the first, iz far leso
aceurnta thon the first in 4 out of 8
cnges and shows no clearcut superiority
in the remnining instances. While it
i possible thot the business cutlools had
chonged in such a [mshion that the
second antisipation was indesd o more
rensonable figure ot the timé of zub-
migsion, on the averape ona should

Anenet 1991

expect that the closer the projected
peviod, the closst the [orecasts should he
to the nctual. At the very lenst, even
though it may overshoot the merk, the
sepond nnticipation should move in the
direction ¢f the actual.

Apperent Inconsietencies of thie
nnture have boen encountered beofora
in sorvoya of businessmen’s anlicipa-
tions. In the OBE-SEC gqunrteriy
sutvey of plant and equipment axpandi-
tura anticipations, it has been found
that prior to correction for systematic
und er- or overstatament in snticipatory
Solst AnBeipodions Raparted by Monufodkurars
Compored with Achual
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datn, the second or lgter nptisipation
for & given quarter hos yielded o poorar
foracast of agtual than the first.?  Since
mid-1852, however, a succeasful tech-
nigue has been uszd by OBE to correct
these errors ®

During the course of this survey, and
particulndy in the more recent parind
betovsa of the increnzed number of
obeerrations, teats wera run in nn at-
ftemnpt 0 aceount [or the differences
batween actunl and anticipated inven-
fories az reported. The overall re-
ported inventory anticipation was not
marledly improved through relation-
ghips with anles devistions, or by
making allownnes for price changes,
An pesumption that the invetitory pro-
jeciiona are made in ssasonally adjustad
terme wis not boroe out. More con-
clusive tests require lurther aggregntive
observations ns well as intensive de-
tailed annlyzis, A more extonded dis-
cussion of the shortcomings of the raw
aurvey results is given below.

Condition of Inventories

Ona of the by-produets of this survey
hag been the development of n now and
naelal set of siakistics pertnining to
buginessmen’s wisws on the condition
of potual tnventorie: roelative to sples
and unfilled orders position at the start
of the [oreeaeiing perind, Whila the
gqueslionnnire hes not nsked for an
evaluntion of stocks relntive to expecied
sules, it should be kept in mind that
mnfiilad orders raflect to some exiont
gales in the futuro.

Total inventoriez of ench respondent
firm are clossified onee in one of thres
classificalionz: “lngl,” “abont right'
or “low': sbhout 95 percent of the
sample firms provide wnswers to this
guestion. Percent distributions based
on these data are shown in table 2.

The relative proportions of “high™
alocks show I[airly marked chenges
ovar the period covered, md are
roughly in line with shifts in the
stock-snles ratio; both measures movo
inversely with business acliviby over
the cycle.

Owor this period retslively lew firms
have classified their stocks as “low,™

1 Sty BrnrEV of CiekenT Lvaniess, JYanwosty L6ET, pp.
-1t

1 Zpn Bumvity or Conhere Buearebids, Aoguet 1952, p. 10,
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despite some Bizable inoresscs in mven-
tories. At the moment it is too carly
t& 5oy whether the comparative abssthicoe
af “low” designations is an sceyrate
portraysl of business sentiment rogard-
ing inventory econditions over this
pariod, or whether it is the inevitable
result of buginess thinking which alwaya
attompts to keop stocks as small as
posgibie and thus rninssifies stocks ns
“about right” eo long &= they are
obviously not high.

If gueh n tendeney is widespread,
the fizures in table 2 con perhops be
better used in an adjustad form. We
¢on obtnin an avernge of the high
proportions, for example, and expross
the high proportion at any given hime
period relative to the avernge. Om
this basis, stocka wern high at the and
of September 1957, Muarch 1058, an:d
March and June 1860, and relatively
low nt the end of Mareh and Septamber
1959 and March 1961.

Relationship of inventory condition
ta inventory change

Condition of inventories nb the start
of ths lorgenst poriod appears to bhave
nn {mportant infleence o the size of
both the projected and actunl elwsnge
in inventoriss. Table 3 presents aver-
nges of pnticipated percent changs in
inventovies, eross-clnesified with inven-
tory condition; thess datn, based on
nil gurvays, are nol ndinsiod for seazenal
varintian. The group of firms with
high stoeks nlmost invavisbly aniisi-
pites inventory recduelions over tha
ghort-run. TFurthermore, they project
smaller inoreases or larger decrenses
ihan do firms whose stocks are judged
to be nbout right. The pabiern which
ghows up in almost nll the surveys is
reflected in the averages: the “high'
and “low" firme ave in the exkrame
positions  while the “nbout right”
companies ara in the middle.

Thus e o number of tabulstions
have also been mide of actual ehinge in
inventoriez clissified by inventory con-
dition for the reporting finns. The
aetunl changes gshow the same patterm
that iz pevident in the anticipated
changes—ihe high and low firms are at
the axtreines with the latier showing
either Inrger incrasses or smaller reduc-
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tions. In oddition, the nctual chonge
tends to exceed the nnticipated chonpe—
an indication ¢f #he understatement
common to the expectations datn.

As another aspect of the above, we
find that the nciual seazonally adjusted
inventory changes over a O-month
period are highly correlated with inven-
tery vondition at the start of the period
for ol manulacturing firma. The one-
quariar relatiooship was not 20 good,
but in both mstances the projections
obtained from thess simple velntionships
are greslly superior to anticipations
divectly reported for the corresponding
porieds. The inventory condition was
quantified by use of the final ecolumn
in table 2.

Derivation of corvected anticipations

With inventory condition apparantly
releted to both anticipated and actual
change, & test was made to sea if the
differences between actual and antici-
pated inventories alse bore somo re-
lationship to invenlory condition. In
each panel of tha second chart the
percent  deviation in  inveniories—

Deviafions Baiwean Anlicipated ond
Actuol Invenhowies Related o inventory
Candilion of Shat of Faracosting Pariod
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defined as {anticipated minus actual
inventory} -+ {actual inventory)—is
mesaured along the vertical sxis, In-
ventory condifion ait the start of the
forecast period iz mensured by the
“high" minns the “low" percentages
shown in the last colwan of tabls 2,
and is plotted nlong the horizeatal
sxia.  While conceptually 3t may be
preferable to use each category
separataly in a maultipla correlation,
in this article we have uvsed the high
minus the low percentage, which yiclds
o kind of net high percentoge.!

The top pansl of the chait is referred
to na o one-quarter relotionship and 3s
bused on changes from the beginniog to
the end of the same guarter; the eight
surveya included in it s thess for
which wa can make & direct comparison
of actua]l and satisipated inventories
{from matched companies in the sampla,
Ten observations are oveilable for the
socond, or 6-month relationship.

The first rolationship yields an x* of
88; for the second, rl=485; both
correlntion  oocfficients are lighly
signifionnt. It may be noted that the
two relationshipa have the same general
form but that the G-montch relationship
has the steeper slopa and larger negativa
conetamnt.

We can see from tha ralationships not
merely nn understntement in antici-
pated invenioriea relative to netual (the
deviation}, but also v systematio voria-
tion in the relative onderstatemeant over
the inventory cycle. According to the
relationghip, when stoaks sare low, the
undarstatement i comparatively lorge.
As stoclm rise, the understetement
becomes progressively smaller, o that
when stocks ore very high (as they were
in enrly 195B}, anticipations tend to
exceed acturl inventories.

The anticipationa reporied in ench
survey hove bean eorrected by the use of
redntionzhipe lilee thaze indiented abowve,
Statistienlly the eovreetion simply
invelves ndjusting the reported notieci-
pations by a constant percentage, and a
varinble peresniage that becoloss
smaller as inventories becomo relatively
higher. Except when stocks ave very

1 Multiplo oorrelackimes nafng THo Wi aied koo peoparlidas
a8 Indepoadevd varlnbles mro rosalts qulis gollur ba Ebase
ihwimled, Tho Independont vermbies more Apalfcont st
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high the net effent of this adjustmoent is
o raise the anticipation.

Why should this understatement of
expacted inventories axist and vary in
the above fachion? At chisstags we can
only suggest some Teasons. Uno possi-
bility may ba relnted to the very
difficulty thet businesamen axperience
in gouging future inventories, As a
consaquence, thay may resort to
mochanien] methode of projesting, with
the projected chanpe in stoeks being
related to recent actunl shapges over
year-ago figures. Such a technigque
con give rise to misses nt burning points
snd esbimates of change that are too
small in both direntions.

Another and poessibly aseociated
explanation may be related to the
manoer in which business firms view
thei inrentories. It will be recalled
that few firrog classify stocle as “low"
despite the large peinal changes that
have subzeqoently ocenrred. It may
aleo be noted from table 3 that firme
designating their atoclis 22 “wshout
right” project changes close to =zero;
tha average changes are ahout —1
percent without seasonsl ndjustment,
Thess chorncteristice mny be indien-
tiong of a fundnmentally consarvaiive
attitude towerd inventories, which fails
to take aceount of the increased stocks
that are requirad for higher levels of
sales and output, Since the proportion
ol firms viewing siocks ns about right
tends to vary over the business cycle,
the understaterment aitributable to
this type of attitude toward inventorics
will similazly vary.
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Tabke 4.—Chooges in Scasonally Adjusted
Maonnfacturers' Invenbories: Anlicipated
os Reported and Correctod, and Actual
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Corrected anticipations vs, aciial

Table 4 shows for each survey, in
tarras of seasonally adjusted dollar
changes, the anticipated change as
reporied, the snticipated chonge after
correction, and the actusl changa,

The corrected totals were obiained
in the following manner. Relation-
ships similnr to those shown in the chart
were derived separately for dwrable
goods and nendurabla goods; eorrected
components wera than added to obtain
totals for all manufacturing. A further
adjustment wos nseded because of the
foct that the actunl mavements shown
by the samples of firms suepplying antic-
ipations differ to sorne degree from the
movetnents shown by the reguialy
publiched monthly inventory data, due
to Jesser coverage of 2mall firme, [ailure
of a fow very large firms to cooperate
in the survey, fiacal quarter endings
thet differ from calendor quartms, ate.
It was found that the nctual chonges
shown by the aoticipations survay
sample tended to oxceed those of the
Industry Survey by $0.2 hillion on a
3-month basis, nod $0.56 ¢ o 8-month
basiz, the diferenees being about equnl-
1y divided between durables and nop-
durables, These ayerage amounts wels
thus sublrncted from the dain after the
initia¥ correction ta yleld the corrected
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Bpures shown in table 4. Naturlly
soma forecnsting nconracy is leat by
such a procadure but this ie unavoidable
50 long a3 the Baraples differ and it is
desired io tie all anticipations to
Indmnatry Swrvey actual totals.?

Of 20 compuarisons with actunl that
are possible in table 4, in only 2 cases
doss the eorrected figure fail to coms
siogar o gctow] than does the uneor-
rectad figore. Wherens the uneorrected
figores migs direction of choanpe four
timss for the G-month antieipztion
there are only two misses after eorrvec-
tion, ons being extremely small. The
record on direction of changa is nlso
bettar for the one~quarter changs,
though the more siriking featurs with
the one-goaréer changes is in the
amcurt of tha correction,

Deriving “first” anticipations

By vombining the reaults of the two
relationshipa it is possible to dezive an
early or first snticipation after correc-
tion for each of the guarters storting
with the third quarter of 18#59. These
datu, in terms of seasonally adjusied
dollar chonges from beginning to the
end of quarter, nre compared with
second anticipations and actupls below:

1sk =d Antun]
el anthalpwlan
{Eillons of dalkara)

3 dqunrber I e LiX:] o2 -2
deh quourter HSD. ... i -5 .7 B
18t quprter [, .. LE 1% i.a
0 querbar 1. ... g .3 4
B4 qunrber B0 ..~ -7 -3 -
th goaricr [ 15 =14 —-Li

et qu | IR - -
Busemo— 9 -3 5
Id guatiar 1., .. .| | P T PO I,

Six of the 8 first anticipations show
up very well. The cnly appreciable
errore are found in the anticipations [ov
the lnst two guarters of 1839, the
period dwing which the sieel strilke
took place. The comparisom between
the corrected firsl sl second anticipa-~
tions is particularly instructive. Given
the Arst soticipation, the second moves
toward the wetnal in alt butb one case—
in movked contrast with the pattern of
the uncorveeted inventory cxpectations.
Second anlicipations after correction
are cloger to actual than are first in 8

Tl seqeomtn Dpures for durabdes and nondurtdiios noer-
Iving (abln 4 mpy b ob{alined oo renoeat.
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ont of 8 epses. This result iz what
should be rensonsbly expected and,
intereatingly, iz expetly what has -
curred in the quarterly piant aed equip-
ment  survey  after  sorrection  for
systematic over- and undostalement,

Further Consideration of Sales
Deviations

Thus for the relation between sales
deviations and inventory deviations
hag heen ignored, aside from mention of
gome prefiiminarcy tests which showed a
low correlstion when devistions frora
meorrected  inventory  anticipations
wire related to departures from sales
forecasts. After correction, howevar,
there is evidence of mn inverse relation-
ghip, that is, higher than expected in-
vantorics ore associatad with lowor than
expocted sales. The relationship ap-
ponred to hold for the 8-month sales
forseast but not for the one-quarser
sales projection.

Another aspect oi sales deviations
iz concernad with inventory condition.
If we relate inventory condition for
total manufscturing at the end of o
given quarter to the realization of aales
axpectations for the same quarter, wa
find o fairly good and significant relo-
tionship. The mora sales fall short of
sxpectations, the grester the propor-
tion of atocks that are judged “high’
by businessmen. To o lorge extent,
then, inventory condition is & mirror
of how actunl enles in the rocent past
have turned out relative i cxpecta.
tians. Very ientativaly it appears that
the rolationship between snlez devia-
tions and inventory condition is much
hattar gnuged by fhe f-monch sules datn
than by the one-quarter figures.
Concluding remarks

The tentative chayacier of the re-
sults presented here must be kept in
mind, While the results of the cor-
rection technique are promising, it re-
meins to be seen whether the correction
will work outin the future when cirenim-
stanoes mway be different, In partieu-
lnr, it is desivable to deiermine reasons
for the apparsat Linscs in the antici-
putions. In the meantime, of course,
mere careful consideration by business
to inventory and seles anticipations in
this survey should enbance the value
of the survey resolts.



